Two species of the new genus Catellatospora, belonging to the "actinoplanates" group, are described under the names Catellatospora citrea sp. nov. and 'latellatospora ferruginea sp. nov. The organisms of this genus are aerobic and produce nonfragmenting vegetative hyphae and no true aerial mycelium. Short chains of nonmotile spores emerge singly or in tufts from the vegetative hyphae on the surface of agar media. The organisms have meso-diaminopimelic and 3-hydroxydiaminopimelic acids and glycine in the cell walls (a type I1 cell wall); xylose and arabinose (a pattern D whole-cell sugar); and phosphatidylethanolamine, phosphatidylglycerol, phosphatidylinositol and phosphatidylinositol mannosides but not phosphatidylcholine (a type PII phospholipid pattern). The major menaquinones in C. citrea and C. ferruginea are MK-9 (H4) and MK-10 (HS), respectively. The guanine-plus-cytosine content of the deoxyribonucleic acids ranges from 70.9 to 71.5 mol%. The type strain of type species C. citrea is strain IF0 14495* (6183-ET), and the type strain of C. ferruginea is strain IF0
Morphology has always been a major criterion for the delimitation of actinomycete genera. On the other hand, extensive studies of their cell components (9, (12) (13) (14) (15) (16) have revealed that biochemical markers such as amino acids in cell walls, reducing sugars, phospholipids, and menaquinones are useful and sometimes indispensable for recognition of genera. Indeed, the recently described genera Kitasatosporia (20) , Saccharothrix (lo), and Glycomyces (11) have been distinguished from other genera by both morphological and chemotaxonomic characteristics.
During an investigation of soil actinomycetes,l two strains were isolated which had a type I1 cell wall (mesodiaminopimelic acid and glycine were present) and a D whole-cell sugar pattern (xylose and arabinose were present) and bore short chains of nonmotile spores on the vegetative hyphae. These chemotaxonomic characters agree with those of the genus Glycomyces and the genera in the actinoplanates group, but the morphology is different from theirs. The combination of cell chemistry and morphology of our isolates differs from those of all previously described genera of the Actinomycetales; thus, we propose to include these strains in a new genus, Catellatospora. Strain I F 0 14495T (6183-E) is designated the type strain of the type species, C. citrea, and strain I F 0 14496T (6257-C) is designated the type strain of an additional new species, C. ferruginea.
MATERIALS AND METHODS
Bacterial strains and culture conditions. Strains 6183-E and 6257-C were isolated by a dilution method from woodland soil samples collected in Itsukaichi-shi Tokyo and Yamanashi, Japan, respectively. These strains were maintained as slant cultures, frozen seeds in 20% glycerol, or lyophilized preparations. For comparative purpose, we used Glycomyces harbinensis NRRL 15337T, Dactylosporangium aurantiacum KCC A-0083T (ATCC 23491T), and D . thailandense KCC A-O084T (ATCC 23490T) (24) . (KCC, Culture collection of the Kaken Chemical Co., Ltd., Tokyo, Japan.) The media used were those recommended for characterization of Streptomyces species (21, 22, 26) . The colors * Corresponding author. of cultures were determined by comparing them with color chips of the Color Harmony Manual (1) .
Physiological tests. The physiological tests used to characterize strains 6183-E and 6257-C were performed, as described by Goodfellow et al. (5) and Gordon et al. (6) , as follows. Resistance to chemical inhibitors and various temperature and pH ranges was determined by using glucoseyeast extract agar (1% glucose, 1% yeast extract, 1.5% agar, pH 6.8) as the basal medium. Susceptibilities of organisms to antimicrobial agents were tested on half-strength nutrient agar (0.25% tryptone [Difco Laboratories, Detroit, Mich.], 0.25% beef extract, 0.25% NaCl, 1.5% agar, pH 6.8) supplemented with glucose. Carbohydrate utilization was determined on agar media of yeast nitrogen base without amino acids (Difco) supplemented with filter-sterilized carbon sources and a 20% volume of 1% K2HP04 solution. Enzyme activities were determined by the API ZYM system (Analytab Products, Plainview, N.Y .).
Morphological characterization. The spores and mycelia of the organisms grown on the above media were observed by both light microscopy and scanning electron microscopy. To prepare specimens for scanning electron microscopy, agar blocks were fixed overnight in 2.5% glutaraldehyde and then placed in 1% osmium tetroxide for 4 h. The blocks were washed and dehydrated through graded ethanol, transferred into isoamyl acetate, and then critical point dried from liquid carbon dioxide. Each specimen was sputter coated with gold-platinum and examined with scanning electron microscope model s-570 (Hitachi Co., Ltd.).
Chemical analysis of cell components. Whole cells were analyzed by the methods of Lechevalier et al. (12, 13) . Cell walls were prepared by the procedure of Kawamoto et al. (8) and analyzed quantitatively with an amino acid analyzer, model JLC-200 A (JEOL), a reducing sugar analyzer (Shimadzu) based on high-performance liquid chromatography performed with a gradient of boric acid from 0.1 M (pH 8.0) to 0.5 M (pH 9.0) through anion exchange column ISA-07 and a postcolumn reaction system of 1% arginine3% boric acid at 150°C visualized with a fluorescence spectrophotometer (excitation = 320 nm; emission = 430 nm). Phospholipid composition was identified by the methods of Lechevalier et al. (14, 16) , and the quantities were determined densitometrically (thin-layer chromatography scanner CS-930; Shimadzu) by blue spots formed with ammonium- (23) with high-performance liquid chromatography, and the retention times of high-performance liquid chromatography were assigned to menaquinone species by mass spectroscopy. The acyl type of the cell wall polysaccharides was determined by the glycolate test of Uchida and Aida (25) . DNA base composition. Deoxyribonucleic acid (DNA) was extracted by the method of Marmur (18) . The guanine-pluscytosine content of the purified DNA was calculated from its thermal denaturation midpoint in 0 . 1~ SSC buffer (Ix SSC is 0.15 M NaCl plus 0.015 M sodium citrate) by the method of Marmur and Doty (19) .
RESULTS

Micromorphology.
The vegetative hyphae of both strains were well developed, branched, fine, 0.3 to 0.4 pm in diameter, and did not fragment into bacillary or coccoid elements. Neither strain formed an aerial mycelium on the media tested. Short chains of spores were borne vertically at the surface of the solid media singly or in clusters, and rudimentary sporophores (less than 2 pm long) branched 15.0 514.5 a Ratio of amino acid (glycine as 1.0); other amino acids were detected at less than 0.7 pglmg (less than a 0.07 ratio).
from the vegetative hyphae ( Fig. la and b) . The spore chains were straight to flexuous with rows of 5 to 30 spores (Fig.  lc) . The spores were wrapped in a thick sheath, the surface of which was smooth to slightly rough, depending on the age of the culture (Fig. Id) . Each spore was cylindrical to ovoid, 0.6 to 0.8 by 0.9 to 1.2 pm in size, and nonmotile. No sporangia, sclerotia, or motile cells were observed.
Culture characteristics. Table 1 shows the degree of growth, the color of the vegetative mycelia, and the formation of spores of strains 6183-E and 6257-C on various media. Colonies were waxy and leathery and lacked a true aerial mycelium on the media used. The vegetative mycelium of strain 6183-E was yellow and that of strain 6257-C was orange, particularly on oatmeal agar and Hickey-Tresner agar medium. The sporulation of strain 6183-E was fair to abundant on glycerol-calcium malate agar, sucrose-nitrate agar, yeast extract-malt extract agar, and Hickey-Tresner agar media. In some cases the abundant spore mass looked like an abortive aerial mycelium by macroscopic observation. In contrast, the sporulation of strain 6257-C was poor and observed only on tap water agar and glycerol-calcium malate agar media. This strain produced a melaninlike pigment on tyrosine agar (ISP 7).
Chemotaxonomy. The cell walls of strains 6183-E and 6257-C contained 3-hydroxydiaminopimelic acid, mesodiaminopimelic acid, and glycine, as well as glucosamine, muramic acid, glutamic acid, and alanine, and were type I1 cell walls (12) ( Table 2 ). Glycolic acid was detected in the cell walls of both strains by the glycolate test (glycolyl type cell wall polysaccharides) (25) . The whole-cell sugar patterns of both strains were type D, consisting of xylose and arabinose as the characteristic sugars (12, 13) . These sugars were detected in the cell walls (Table 2) . Additionally, strain Growth on sole carbon source (l%, wt/ vol) of: 6257-C contained unknown sugars, probably hexoses because they yielded reddish brown spots with anilinephthalate reagent.
Phosphatidylethanolamine was detected in both strains; phosphatidylcholine or unknown glucasamine-containing phospholipids were absent. This is characteristic of a type PI1 phospholipid pattern ( Table 3 ). The two strains were clearly distinguished by their major menaquinone species. Strain 6183-E contained major amounts of tetra-and hexahydrogenated menaquinones with 9 isoprene units, whereas the menaquinones of strain 6257-C consisted solely of octa-and hexahydrogenated manaquinones with 10 isoprene units ( Table 4) . The guanine-plus-cytosine content of strain 6183-E was 71.5 2 0.5 mol% and that of strain 6257-C was 70.9 5 0.5 mol%.
Physiology. Tables 5 and 6 show the physiological properties of strains 6183-E and 6257-C. These strains differed in utilization of adonitol, fructose, mannitol, rafiinose, and ribose; in tolerance to novobiocin and crystal violet; and in production of melaninlike pigments. Both strains produced the extracellular enzymes leucine arylamidase, aglucosidase , and N-acetyl-P-glucosaminidase.
DISCUSSION
The strains described above are chemically similar to the members of the actinoplanate group and the genus Glycomyces in cell wall type and whole-cell sugar pattern but differ from them in morphology. Micromonospora spp. produce single nonmotile spores on the vegetative hyphae (17) ; Actinoplanes , Ampullariella, Amorp hosporangiurn , and Pilirnelia spp. form unique globose or cylindrical sporangia containing numerous motile spores ( 2 4 , 7); Dactylosporangiurn spp. produce finger-shaped sporangia containing three to four motile spores arranged in a single row; and Glycomyces spp. form chains of nonmotile spores on the aerial mycelium. In contrast, the strains described in this paper produce chains of nonmotile spores only from the vegetative mycelium. In phospholipid pattern, members of the actinoplanates group and our isolates have a PI1 pattern which differs from that of Glycomyces spp., which is a PI pattern. A comparison with these related genera is summarized in Table 7 . To compare exactly the characteristics of the genus Catellatospora and the related genera, their taxonomic characters were determined in concurrent experiments. Thus, strains 6183-E and 6257-C showed unique morphological and chemotaxonomic profiles which supported the conclusion that they do not belong to any previously described genus. Therefore, we propose a new genus, Catellatospora, to accommodate these strains, with C. citrea I F 0 14495T as the type strain of the type species. On the basis of menaquinone composition, we propose strain 6257-C as the type strain of a second new species, C. ferruginea I F 0 14496T. Descriptions of the genus Catellatospora and the two species are given below.
C a t e W s p r a gen. nov. Catellatospora (Ca.tell.a.to.spo'ra. L. n. catella small chain; Gr. n. spora a seed; L. f. n. 
